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selected from those listed in sactions Il and ILI, This TOP covers
simulated environmental tests but does not include service phase tests
or environmental tests at climatic test sites,

L . W¥¥“ﬂﬂ‘l

- f .
] 1 "
I } L. 2, Backgrourd, Army mives are divided into two types: antitank (AT)
I : ? and antiperscnnei (APER. ). In the past most land mines were Jdesigned
to be burted just beneath the surface of the ground though some varieties
l 3 ‘ could be placed on the ground. The cyrrent trend {8 toward design for
_ ! placement on the surface.

s All AT wmines rely upon explosive content for their effectiveness;
? ' some, however, may contain an axplosive in a configuration that will
* , : concentrate the destructive force in one direction, Such is the case
with the shaped-charge mine (Monroe effect) which contains a conlcal
cavity in the explosive, and the plate-charge mine (Misznay-Schardin
effect) in which the axplosivc is positioned against the convex side of
S : a metal plate (an example is the M-21), APERS mines also rely upon ex-
i : plosive energzy. Some have no significaat casing while uthers are encased
! ; in metal that will fragment. The bounding mine (s a variety that launches

-~y

Vet

! an explosiva warhcad a few feet into the air where {t can be more

t ) effective upon detonation,

| !
J:‘ / : A nine 15 a fuzed munition designed to function, or to be functioned
| . remotucly (command detonated), when a target comes within lethal range,
:”-r ’ , Mines vury significantly in complexity and sophlsti-ation, The oldest
i
3

type of mine, st1ll in wide use, is the manually emplaced blast-type

wine functioned vhen the target applies a sufficient force on the
pressure plate. The uewer mines are generally mass scatterable by
artillery, missiles, or ground vehicle or aircraft dispensers, These
mines autewstically arm during the scettering process and function when
one of the following events occurss a8 target 1s eensed within the mine's
lethal range, the aine is disturbed, or a predetermined time periud

. explres., The last process is termed "self-destruct." A listing of :
: virious mine and fuze featured is contained in appendix C along with :
simiisr {uformation for demolitions. ‘

S T
—-—.—-«"'
-~
J——

‘.,
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-

Mines and demolitions asre quite similar and can sometimes be used
inte-changeably, The following general differences apply: (a) Demcli-
tiony generally require more on-site assembly. (b) Demolitions are

*
D I

' usually used against static targete and mines against moving targets.
il The static targets are obetacles, fortifications, supplies, and equipment.
,'q:: ¢ {¢) The emplaced life of demolitions 1is usually shorter,

: . w
s & 2 . Demolitign chargea are generally of two types, The most common
' ‘:3' . tyne is a charge assembled from standard initiating comporents and

q ' gtandard demclivion explosives. The cther type is the demolition kit,

e ? 4 novmally a special purpose item such as a mine clearing charge which is

_;‘ furnished with all components., The testing of demolition~initiating

components is covered in TOP 4-2-045, Special nonexplosive demolition
devices such as drilling equipment, burning torches, shielding devices,

~
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X
M d atc,, which are utilized in removing enecy obstaclea or creating ob-
T structions, require spacial tests @imulating conditicne under whi 'h
' i the devices are used, as specified in the requiremeants document.
i 3
: 3. Equipment and Pacilities. Equipment and faci!lties are covered n
. the referances of section Ii,
&
U SECTION II
v TEST PROCEDURES
; ‘ 4, Supporting Tests. Subtests (in preferred order of completion with
r respect to high-risk, short—duraticn) to be consf{dered in formulsting
' ¢ com~leCe test program, with TOP/MTP and other references, are as follows:
L]
i TEST SUBJECT TITLE PUBLICATINN NO,
p
' 3
i i a, Initial Inspection 4=-2-502
’ " b. Physical Characteristics L--2-500
) ;
j ; c. Satety Evaluation (refer to para 5) 4=2-502
! ; Desiygn Review
’ \ & t Adequacy of Safety Featurew
4
} A Contirmation of Functiouing loads (see also
M para 8)
; Special Sensitivity Tests
4
! . Emplacement and Keccvery Ha-ards
i
\ i Transportation and Rough Handling Tests
lj Porty=-toot Drop Test
y) 2

Extreme-Tenperature Functioning

: Temperature~Humidity
-, . ‘
; v Extreme-Temperature Storage
’ :3 y d, Supplementary Environmental and Shock
oA : Teats (refer to para 6)
a, 'J :
i;d ' High dumidity (refer to para 6.1) 4=2-820
: 1]
I fungus Lhesistance (refer to para 6,2) 4=2=-81K
¢ i Salt Spray (Fog) (refar to para 6.3) MIL=STD-810)C

%
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TEST SUBJE™H .3 ULE

PUBLICATION NG,

Sand and Dust (refer to juxa 6.4) 4=-2-919
Solar Radfation (refer ru para 6.5) 4=2-826
Immersion (refer o para 6.6) 1=2~603

(when published)
Rain (refer to para 6,7) 2=2=815
¢, Weathering Test (refer to para 7)
f. Fuze Functioning Test (refer to pars 8)
g« Mine-Puze Compatibility (refer to para 9)
h. Effectiveness Tests (refer to para 10)
i, Bullet Impact Test (refer to para 1ll)

j. Blast Sensitivity and Sympathetic
Detonation (refer to para 12)

k., Parachute Delivery (refer to para 13) 4~2-509

1. Reliability (refer to para 14)

m, Human Factors Evaluation (refer to para 15)

., Maintenance Evaluation (refer to para 16) TECR 750-15

SECTION I(II
SUPPLEMENTARY INSTRUCTIONS

5. Safety Evaluation. Before undevgoing other tests described in this
TOY, the test item must have successfully completed the safety evalua-
tion., The safety evaluation consista of a number of tests which are
designed to assure safe handling and transportation of the {tem under
various conditions, These include shock, vibration, and environmental
tests that have wafety implications, The scope of tests falling under
the safetv evaluation - e.g., high and low temperature tests - {8 usually
adequatz for evaluating the effect of conditions under study, and these
teste normally do not have to be expanded during the remainder of the
test program., Safety evaluation tests are covered by TOP/MTIP 4-2-502,

6. CSupplementary Environmenial and Shock Tests, In addition to envir-
onmental tests conducted during the safety evaluation (TOP/MTP 4-2~502),
the teat director selects from the tests below those that he deems
necessarv conaldering requirementsy, potential use of the {tem, and prior
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testing on the came or similar items, Soms of the test items may be
exposed to sequences of extrems environnents that the materiel could
en.ounter during 1te life. Appendix A of TOP/MIP 4-2-015 provides a
general approsch t¢c sequential testing. These environments may include
those of TOP/MIP 4=2-502, One saquence assumes that the item will be
sent to the arctic, another that the item wiil be sent to the tropics,
and ancther that it will be sent to the desert, After each exposure all
items are examined and a representative sanple test-fired, The remainder
are eent through the next anvironmants of the sequance.

The axplosive loading of winss/demolitions iw consistent with the
nature of the environment and its potent‘al etfects. Items exposed to
extreme temperatures should include some completely HE loaded items
aince extreme temparatures could significantly change the air gap between
explosive components and thus adversely a2ffect the ability of the fu.e
to properly initiate the main explosive charge, On the other hand,
there is no reason to suspact that walt fog would adversely attect the
main charge explosive ind therefore no reason to expose fully HE loaded
items to this eavironment,

The miniimun sample size for any exposure {s five, 1f the developer
can provide adequate data to prove that the test item can satistactorily
witl.etand a particular environment, {t is ueually unnecessary tn duplicate
hle teats.

6.1 High Humidity, Tha high humidity test is conducted in accordance
with TOP/MTP 4-2-820,

6.2 Fungue Resistance, If {ungus resistance can be ascertained by an
examination ¢f the matsriels composing the mine or demolition, and from
certification by the developer that the matertals used in the mine are
fungus~inert or fmpregnated with fungus-resigtaint material, TOP/MTP
4-2-818 1e followed. If a frngus test 18 necemasary, MIL-STD=H1GC or
MIL-STN=331 is followed,.

6.7 Salt Spray (Fog). The salt aspray {or sait fog) test s conducted
in accordance with MII~STD~B10C.

6,4 SYand and Dugt, This test {8 conducted when the pnssibility exists
that sand or dust could interrere with moving parts. The dust test is
conducted in aceordance wicth TOP/MTP 4-2-81Y and is applicable only to
surf{ace~emplaced {tems, There i8 no standardized sand test; {iems which
are normally buried are therefore buried in saad.

6.% 3olar Radiarion, This test, which is primarily for heat effects,

ie conducted a9 deecribed in 1T0P/MIP 4-2-826. The test items are exposcd
to tne intermediate eolar radiation conditions of AR 70-38 for 9 days.
The test itezm 18 then examined and ‘un-.tioned at the equivalent peak
temperature (145° F or as otherwisc determined),
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In view of the high temperature tests of TOP/MTP 4-2~502, the solar
radiation test may be unnecassary in many cases, In no case should &
normally buried mine be axpoaed to this treatment.

6.6 Immersion. Depending upon thc requirements, either of two immersicn
(wvaterproofness) tests may be conducted, MIL«STD=331 calls for immersicn
in water under 15 psi pressure for 60 wninutes. A fluorescent solution
permits examination tor penetration under ultraviolet light, MIL-STD-
810C calls for immersion under 36 inches of water for 2 hours. 7OV 1-2-
603 (when issued) provides additional guidance on immersion testing.

t.7 Rein, An {mmersion test would normally make a rain test unnecessary;
it one is required,howsver. TOP/MTP 2~2-315 should be followed.

7. Weathering lest. The weathering test 18 conducted to determine the
ability of tactically emplaced mines to withstand exposure to natural
environments, It is applicable only to demolitions that would not be
functioned immediately after assembly or development, The emplacement
duration will be the required period speclfied by the item requirements
document, If sufficlent samples are available, the desired duration

(which would be longer than the required) as well as shorter periods
should be investigated,

The explosive content of the test items must permit periodic inspection
ot the armed itemd during the emplacement period and recovery of malfunc-
tloning items, The use of fully HE loaded (both fucte and mine or charge)
items is therefore usually precluded. As a geuneral rule, the fuze and as
nany auccessive elements of the explosive train as possible should be HE
loaand, Waen performance of the mine or main charge 1s o be investigated,
the HE mine or charge should be weathered with inert fuzeg aloag with HE
fuzes on inert mines or charges. Upon completion of the emplacement period,
the HE fuzes are disarmaed, assembled to rhe HE mines or charges, armed,
and then tunction teated.

Ae previously noted, the items are armed upon emplacement. Perilodic
inspections are made during th¢ emplacement period tn determine whether
gpontaneous functiona have oc: rred.

B, Fuze Functioni.g Test,

8.1 Objective, To determine the functioning capability and characteristics
of the test {item.

8.2 Method., A fuze functioning test is conducted to determine whether
the fuze satiefiee the performance requirements and whether it 18 capable

of sricharsamddenr +ha n"fnnt-n Af akaal,

et ot e] canddtd ~na Lo
wieiiDcdiilasig Wit w1 =

A A env -~
SCLo Of HGOCA altd nVironumencad CONAlicildns nac

require subsequent fuze operability., The performance characteristics, a
through d below, are determined with unconditioned samples. These samples
aleo surve as control gamples for fuzes exposed tc¢ the shock and environ-
mental conditiona. The ability of a fuze to explosively initiate the

next element of the explosive train is considered in paragraph 9,
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The fuze fuactioning and compatibility tests are combined whia feasible
to conserve test havdwarae.

a, Arming delay timu,

b, Fuze sensitivity. Whenaver practical, a functioning inf’uence
of increasing strength should be applied to the armed fuze.

c., Antidisturbance sensitivity.

TR PN TARATT M AW MATE TR, O ATIS R m e AT

d. Self-destruct time,

The many types of mines and demolitions preclude the definition .f
test procedures that would be applicable to agll fuzes, Tuze sensitivivy
and self-destruct performance are normally stressed, ard the factors in
& and c above must alro be considered in any functioning test,

% PO TOY CORIEMETNR TR R T

8,3 Data Required, Data ars racorded as appropriate to the type of tert,

8.4 Analytical Plan., The probability of functioning under the various
conditions should be determined. Additionally, the liwiting conditious
under which the fuze will function should be tabulated.

9. Mine-Fuze Compatibility.

~r

{ 9.1 Objective., To assure that mines ard their assoclated fuzes are
-~ conmpatibla with respect to explosive propagation,

9.2 Method. Fully loaded HE mines are used in this tesz. Whenever
possible, the 7uzes are modified for static initiatioa so that the time
of firing can safely be contrclled, At least five eamples are used for
each possible fuze/mine combingcion, 7The order of functioning of the
maln explosive charge is determined in accordance with TOP/MIP 4-1-003,

——

9,3 Data, EHach detonstion 18 reccrded as complete or incomplete in
accordance with TOP/MIP 4~1-003,

9.4 Analytical Plan. Any incomplete deccnation is considered a deficileucy
and must either be explained by the test agency or resolved by the de~
veloper,

10. Effectivencss Tests,

. 10.1 Antitank Mines.

bt b

4 Lo
' S, A +- e
PR R SCRATT P\ T STIORT - R A T T P S e S TR IEGUE wF YRy A B

&Y
‘L" 10.1.1 Objective, This test 1e designed to assure that the effectiveness
d requirements stated in the ROC/DP or other requirements documeat csn be
met.
7
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10,1.,2 Method. AT mines are desiyned to defeat tanks by two uneans.
The laof_E;;: mine immobilizes & tank by breaking the track. Mines
smploying explosive wave shaping are primarily designed to penetrate
the armor with cesulting disgstrous consequences to the vahicle and
crew; they aleo have a track breaking capability when detonated under
the track. The tlast rype mines are tested sgalast tank track only.
The armor penetrating nines are primarily tested ageainat armor only;
when sgmples are availsble, however, tests against tank track should
also be conducted vith the armor penetrating mines, Track breaking and
arror penetration tests are described separately below,

a., Tank Track, The following factors are considered in estab-
lighing the test parameters:

Single pin track 1is, as 8 rule, uuch less vulnerable to mines
than double pin track., The United States uses double pin
track cn madium and heavy tanks while most nther countries
use single pin track. The required single pin track 1is of
neceasity gensrally menutacrured from captured samples of
foreign track, The resulting supply is expencive and some-
times almost nonexistent,

Mines ar2 leasi effective when detonated under the first or
last roadwheel, They are mowot effective when detonated
betwaaen roadwheels. The effectivenese at the between-—
roadwheels location 12 not significantly zreater, though,
than under an intermediate roadvheel., Most modern mines
are fuzed to detonate beyond the firyst roadwheel of an

armored vehicie. Fuze functioning location data are used
in cetablishing locvation.

A mine is moat effective when centeraed under the track;
effectivencss decreases as the mine location moves toward
the track edgu, The direction of movement {inboard or
outboard of the centerline) is Immaterial, The dlstance
trom the centerline is the primary variable factor con-
sidered in tedc dedign, The filret mine tested is usually
located wmidway between tho truck centerlice and outboard

edge, Subsequent locatinns are dased on the results
obtained,

So1l type and condition have a pronounced influence on
effectiveness. <Clay, for @xample, significantly increases
mine affectivenasa and should therefore be avoided in
testing the effectiveness of United States blast type
mines, Using steel plates as targets, limited tests re-
perted In reference i8 (app. A) showed that 677 more
weight of explusive is required in dry sand to produce
danage equivalent to that caused in wet clay. Dry asand
required 46% more explomive than wet sand. 1n general,
hardness of soil Iincreazes mine etfectiveness as does

-
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saturation of soil with water. Unl!ess otherwise specified,
mine affectiveness testa should be conducted in an average
dry s#oil, such as fairly dry loam or eandy loam,

Emplacement depth has an effect and should he that apecified
for the particular mine.

The tank track can be mountved on a target tank or on a test
rig that simulates tank suspension. \Use of a test rig can
eliminate the time consuming and expensive repair of the
target vehicle suspension system,

Mine shape and orientation can generally be ignored unleesa
an extreme length-to-width or -depth ravio exists.

Completely HE loaded items are used, with the fuze modified
for static initiation so that the time of detonaticn can be safely con-
trolled, The mine is emplaced at the specified depth uand located so that
it will be at the desired location under the vehicle or cest rig. When
a target vehicie 1e used, the mine should be emplaced iu the vehicle
path and the vehicle then pulled over thz mine. Damage to the track
and vehicle suspension gystem 18 recorded following detonation,

b, Armor Plate. Fully loaded HE mines modified for static
initiation are again used in this test. The mines are emplaced under
armor plate at the normal buried depth with the underside of the plate
parallel to and 18 inches above the woil surface., Three-~inch-thick
rolled horogeneous armor plate is used unless otherwise ipecified by the
requirements document,

10.1.3 Data Required. Armor plate damage is recorded a: descilbed in
TOP/MTP 2-2-710, Damage tuv track, belly armor, and internal components
i3 recorded., When incomplete breakdge occurs, the percent of the total
width Jdefeated 18 recorded, A description of the soll .8 aleo recorded,

10.1.4 Analvtical Plan, Performance against tank track is analyzed in
terms of the probability of damage sufficient to immobllize the tank
(often called a mobility kill) occurring as a result o¢ wmines vandomly
encountered across the full width of the track..

Performance againat armor plate is analyzed in terms of the pro-
bability of an open break in the armor occurring, and the likelihood that
a bulge will cause serious damage, VYosasible effect cn personrel is
assesged.

10,24 Antipergonnel Mines.

10.2,1 Objective. To evaluate the effectiveness of APERS mines in
accordance with ROC/UP requitrements and other requirements as directed
or deemed necessary.

9
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10.2.2 Method., Fully loaded HE APERS nines modified for static decona-
tion are used, The method appliceble to sach of the threc types of
effects conuidered is specified below,

a. Fragmentation Mines. There are three types of fraguentation
mines: {l) a swmall explosive encused in metal which {s placed oa the
ground and detunated usually by a tripwire or by pressaure, (2) a linear
explosive with a coavax face that is lined with preformed fragmeants which,
after command detonazion, are thrown out 1in an scute angle essantially
parallel co the ground {the Claymore is such a wine), and {(3) a Sounding
mine which ia buried in the ground and which, upon initiation, causes
a propellant to throw the warhead portion ¢f the mine into the afr,
Functioning usudlly occurs at 4 to 6 feet, (The M16 is auch a mince. AL
one time they were called the "bounding Betty.") The bounding mine
(app. B) is sosetimos dotonsted sgainet vehicular armor in the manncr
described in TOP 2-2-517 and reference 17 (app. A).

Veloclity, welght, and Jdlstribution oi fragments are deter-
mired in accordance with TOP/MIP 4-2-813, Lothal area computations are
made when requirad, A sample of three mines 1ls reguired for each realls-
tic positioning of the mine; i.,e., on the ground for most mines but
several feet in the air for bounding wines,

b. Blast Mines., The effectiveness of these mines i# deteratned
by the Wound Ballistica Branch of the U, S, Army Balliatics Research
Laboratories, Aberdeen Proviag Ground, Md., and tha data provided to the
teat agency,

c.» Shaped Charge Mines, (Same as para b, The M25 is such a
mine,) ¢

10.,2,3 Data Required. The exact conditions under which the mine was
detonated cnd detailed descriptions of the targets before and afrer mtine
detonation are recorded. In the case of fragmenting mines, data are
presented in the manner of TOF/MIP 4-2-813 and lethal arcas computed.

10.3 Demolition Chargei.

10.3.1 Objective, To evaluate the effectiveress of demolition charges
in accordance with ROC/DP or other requirements. The msgsura of effac—
tiveness depends on the purpose for which the demolit.on will be used,

10,3,2 Method., Effectiveness of a demollition charge is usually based
on comparison with TNT which 1s arbityvarily rated as 1.00 (see app. C,
table 2 and FM 5-25, ch., 1). Effectiveness can also be measured by
comparison with other demolitions or by measuring detonation velocity
when the latter 1s an important factor relative to the effects desfved
from the demolition, Table 1=1 of FM 5~25 (summarized in app. C) lists
characteristizs of 14 different types of explosives used by the Army
including the velocity of the detonation to be expected from each. The

10
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six ganeral upes to which ~hesxe demolitions are applied (FM 5-25) are:
timber zutting, steal cutt ng, pressure (reinforced concretz, T-beam
nricges, cantilever bridges), breaching (concrete slab bridgea, piers,
and peraanent field fort{f!catica), cratering and ditching, and land
-ieari{ny and quarrying. 'ethode for setting up the tests for these
app.ications sre also provided ta FM 5-25, The specific method to he
use.f lecpenis upon the parti:ular item being tested aand the criteria
listed {n the requirements documents or the tesr directive, Tests of
demc:litf{on inlti{ating cquipment are covered in i{OP 4-2-045,

(te it {8 testud in the manner 1in which it 18 intended to be
enployed. Thus, Lf rhe lcem is if.atended to breach barbed wire, f. is
testel in & reglistic manner againet typical military barbed wire con-
flyurations, If 1t is ifntended to cut a3 certain size timber. it is so
tastes, etc, A typical example of a test ot a demolition d.gigned as
4 ratering crarge follows, The objectives of the tes: are:

a. To datermine wvhether the kir can safely and reliably produce
a .rater at least 1> feet in diameter (25 feet desired), 7 fect deep,
and with elde slopes of at less: 30 degreecs.

. To Jeternine vnerher an e¢ffective obstacle to trucked and
wazeled venicles zan be produ~ced by three kits in a cu-feot~wide road
and filve «its in a M-foot road. An effective obstacle would requirve
ar least rihree sttempts by an MA8 or M60 tank to surmourt the cobstacle,

Forty-three kits are required for thiec test, They are expended

fr. agroups of one, three, and five kits against reinforced concrete roads
and sotl,

for the crateras produced by single kits, the diareter Ls measurad
along rvo perpendicular axes and the depth is measured at hoth the 1/4

ani 1°] llameter pointe., Tror the obstacles yrcduced by three and five
«ite, enniugh measurements are taken 2o be able to obtain comparative re-
salts., ine fallure of the tank to cross or the number of times required

to :r28s (up ¢o & maximum of si{x) {8 recorded., During a representative
eample of the employment, the total time tr make the kit ready for
riring ts recorded (both wiili and without arctic clothing).

Ih.5.4 Data Required., The smpecitic characteristics of the item (road,
soll, fortification, equipment, beam, minefield, etc.) against which the
demolition La emplnyed are recorded. The exact positioning of the de-
mol{tion and the type of fuze are also recorded. After the demolitien
18 letonated, detallad information on reazults 18 recorded and an assees-
=went {9 made of the cffectiveneass of the demolition. (In the cratering-
“hirge exarple, for instance, the attemprs of the tank to c¢limb uut of
the crater an! the results are noted,)

iti, 3.5 Analvtical Plan. The resulty are conveniently tobulated, and
where informaticn exists, comparisons ave made with cther demolitione,

11
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. A 11, Bullet Impact Test,
Y
i‘ i ! 11.1 Objective, To determine the effects of bullet impact on the safety
{ ' of the test {tem.
oy .' 11.2 Standardse, Standarde for acceptability are contained in the ROC/
: : DP and other guidance documents.
: t . M
- : ' 11.3 Methnod.
: a, The following te.. details are determined:
1
& : (1) Number of test items.
Y ; ; 5 (2) Packaging (packaged or unpackaged).
. {(3) Number of rounds to be fired.
™ (4) Calibar and type of ammunition.
",
‘“;‘?" / b, The firing distance, if not specified, ie generally a compro-
A mige between tha dietance that provides a high degree of agsurance that
S : the target can be hit and the distance at which the equrpmeat at the
+ g
’ ﬁ\ firing position 1is reasonably safe from a test item detonation,
¢
e ¢, Selected small arms ammunition ig fired into the tes: items,
| ' and obseirvations are made for complete or pavtial detonation of the test
- items and for low or high crder detonations,
’\_ﬁ 1l.4 Dlata Required., The following are recorded:
a, Number, type and caliber of rounds fired. '1
v
! b. lLocation and results of each impact, including high or low k
4 order detonation. 4
| '
.,J t., An evaluation, 1f detonation dees not occur, of safety of ' 4
disposal, oo
‘Q.Jq : 1
"‘i. 11.5 Analytical Plan. The results obtained are compared to the require-
) "‘i e ments document criteria., If no criterion exists, the results are pre- %
“5 : sented for informational purpnsea. !
) “': 12, Blast Sensitivity and Symparhatic Detonation Test. . !
(O
3 -
;- "'f-' 12,1 Objective. To determine the suiceptibility of the test ‘tem to .
N f'*} : blast or sympathetic detonation. '
o e . {
& ‘;f . 12,2 Stendards, Standarde for acceptability are contalned in the RGL/
ST : DP or other guildance docuvmentis. For manually emplaced wuines the detona- :
! ! i : tinn of one mine should not set off an adjacent mine,. 1
S’*f! ! b i
It - i
v i i’
SR {
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( 4 12,3 Methed.
? a, Two types of blast sensitivity tests should be considered. Ffor

reasons of safety, the mines exposed to detonzation will normally have an
inert msin charge.

»
b o — L —— e B

| (1) Blast Sensitivity - To cetermine the effects of explosions
. oil an armed test item, The charge that is purposely detonated may be

; differeut from thiit of the test item, and both the charge weight aum! the
. : distance from the charge %o the test item may be varied. This test can

2 : be ugcd to simulate a conaition in which enemy artillery 18 used to try

‘ P to G. . ..oy a minefield,

f ' (2) Sympath«tic Detonation - T¢ determine whether the specified
. ‘ separation distance between mines will preclude the functioning, or
damaging to the extent of {inoperabiiity, of armed test Litems from the
effects of the detonation of another item.

b, For the blast sensitivity ter’, the charges to be detonated
are placed at the prescribed distar-c from the mine (or demolition).
When appropriate, additional charges acre detonated at various distances
in an attempt to bracket *he critfcal distance for detounation.

¢. Tor the sympathetic detonation test, the test {tems are tacti-
cally emplaced, completely live with fuzes armed, at the prescribc¢d mini-~
wum separation distance fremw 4 mine that has been fixed for static detona=-

tion, At wost, three mines, separated 120° apart, c:n be used to surround
the mine to be detonated,
#; 12.4 Dats Required., The following are recorded:
gg’ a., Parameters and configuration of the test setups.
o b. Results after each static firing,
S
g 12.5 Analvtical Plan. A sketch is prepared to illustrate the parameters
g and test configuration. Test reaults are exanined to determine confor-
;- “ mance with reculrements.
- P
,ﬁ;@ 13. Parachute Delivery Tes!. If a specific requirement for aerial de-
?.‘.' livery 18 containzd in the guidance document, a parachute delivery test

i conducted. Engineering judgment 18 urned as _‘he basis for determining
i wherher the drop should be actual or simulated., When no requivement for
aerlal delivery {s slated, engineering judgment is used to determine
whether a parachute delivery test 18 necessary.

v d s

5t ;
& .
Lt ;;_ : The parachute delivery test i{s conducted in accordance with TOP/
[i% ,!' ; MTP 4=-2-3509%,
R - '
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i { . 14. Reliacylity., Whan a reliability requirement is stated, TOP/MIP
3~1~00Z 18 used to determine sample size and to determine whether the
desired functioning reliabilfity {s achieved with tho deslred confidence.
A precise definicion of satiglactory performance 18 a prerequisite to a
: reliability analysis, Two rellabllity snalyses are rnade: (a) overail
religbility which includes a &.mmation of all e satisfactory and un-
satisfactory saasples of each wubtest and (b) selected reiiszbility which
includes all sample g ups except those in which the test items suffered
damage or deterioration during eavironmentsl or rough handling tests and
groupe in which statistically significant failures nccurred in a parti-
cular subtest.

15, Human Factors Evaluation. The human factors evaluativa, 1ike the
reliability anulysis, 1s categorized as a seperate subtest, tut it is
conductud throughout the tedt program. It involves determining the
ease with which all ¢f the functione such as unpacking, fuzing, arming,
etc,, can be perfcrmed nouth under ordinary conditlions and wiile wearing
arctic clothing. Where problew areas are encountered, recommendations
should be made regarding improvements.

16, Maintenance kvalua_.ion. A maintenance evaluation e a3lso categorized
as a separate gubtest but 18 coaducted throughout the eatire test. Mines
and demolitions require very iittle, if any, maintenance. The limited
maintenance cvaluation cov. 8 onlv the portions of TECR 79%0-15 that are
applicable. This way include an evaluation of tools &rnd equipment,
equ.ipment publications, and design for maintainability.

Recommended changes to this publication should be forwarded to
Commander, U, 3. Army Test and Evdluation Command, ATTN:
DRSTE~MZ, Abevdren Proving Ground, Md, 210G5. Technical iafore
matlion may be obtained from the pruparing activity: Commander,
Y. 5, Army Aberdeen frosing Ground, ATTN: STEAP-MT-M, Aberdeen
Proving Grourd, Md, 21005, Additional coples are available from
the Defense Documentation Center, Camerorn Station, Alexand:ria,

, Va, 22314, This document is identi!ied by the accession number
(AD MNo.) printed on the first page.
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APPENDIX B
BURST HEIGHT DETERMINATION FCR BCUNDING MINFS

1, Introduction., This appendix describee a mcthod of recording the

burst height of antiperaonnel bounding mines on Polaroid film. The pro-
jectile buret 1is recorded, along with heighi reference markings, during a
time exposure made with a neutral density (N») filcter, The filter limits
the recorded image of the detonmation flash to the most brilliant portion
originating trom the profectile - thus permitting identification of the
projectile locsation &t the time of detonation., The filter also permitse
sufficient light to pass during the timz exposure (about 3 seconds) so
that background detalls, including height reference markings, are recovded,

The conteut of this appendix i{s based »n 3 study tc develop a method
of determiniay burst heights which would be as accurate as, and less ex-
pensive than, high~speed photography, The study is reported in reference
16 (app. A).

2, Equipment Required. A still camera with time-~exposure and Polaro:id
film is required, The lens focal length wmust, however, be greatly in-
cressed by the additional of a telescope or #imilar optic device. 4 lens
focal length of at least 100 inches 1is conaidered necessary 2o that the
camera can be positioned at a safe distance from the mine and still pro-
duce an optimum field of view. A separation distance of at least 250 feet
between mine and camera and a ffeld of view of 10 feet at this distance
ig needad, The cowponents used in assembling the unit shown in figure 1
were sclected, to an extent, on the Lasis of avallability ave are unt
necessarily optimum., Comments are therefore provided on the suitabilicy
of each compnnent used,

a, PH=47J Csmera. This camera 1s used because it incorporates the
the following featuree:

(1) A ground-glass viewing screen,

(2) A time~exposure capability. The camera unit 1is positioned
immediately adiacent to a persornnel shelter (bombproof) and a cable re-
lecase used to control the camera shucter from within the shelter,

b, Polarcid Laud No, 500 Filmholder. This permits the use of eheet
film so that the holder caw be revmoved whenzver use of the ground~glass
viewing ecreen is desired.

¢e. M49 Telescope, This 20~power telescope, with the camera S-inch
lens, 18 used so that the desired focal length of 100 inches is attained.
A variable power telescope 15 desirable to ailow flexibiliiy io changing
the field of view,

ot e L - . iita x
AR NIC AR RN




-

\
.

.
Ve egm
v o .

-
-
[

Y 4

t

£4

-

,.
-

¢

2

P".

L

P 2

< g

——

TOP 4~2=505 22 April 1974

Figure 1, Assembled Equipment.

d. Xodak No. 96 Neutral Density Filters. Three gelatin filters with
density values of 0,50, 1,00, and 2,00 are sufficient when either black
and white or color film is used. The percent of light transmitted by
the filters is 32, 10, and 1, respectively, Glass filters are recommended
since gelatin filters are easily damaged by moisture or handling,

e. Cruwera Tripod, A rigid and readiiy adjustable tripod is required,

f. Improvised Mount. A plywood base, bolted tothe tripod head, 18
functionally adequste. Tne camera is bolted to the plywood and the
telescope held by two olpe clamps. An improvised filter mount i used
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to fold the filters on the _elescope, The mounts must permit focusing
adjuatzent of the camera lens,

AP AR M

g. Backgrcund Screen. A black background 18 required to provide the
. contrast necessary for easy location of the projectile burst, The back-
' ground evideut in figure 2 is an B8-foot-square plywood panel painted flat
black. The panel 18 locatad about 350 feet beyond the mine. The distances
. between the herizcntal white strips are scaled to represent l=foot incre-
usnts at the mine position,

PR R I

\ Figure 2, Projectile Burst,

, h. Film. Polapan type 52 (black and white) and Polacolor type 58
i sheet film avé¢ nsed, Color film i& recommended, however, because it

. permits easier identification of the burst,

l 3. Procedure, "he following steps are taken:

a. Assemble tihe tripod, asount, and camera.

b, Open both the lens aperture and shutter. The aperture is to
. remain open at all times.
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c, Using the ground-glase viewing ecreen, align the camera with the
mine ficiag position.

P S

. ———T - A AT

d. Adjcat the separstion distance betwesn the telezcope eyepiece and
the camcra lens until @ sharp image is obtained on the ground-glass view-
: ing screen, Secure the items in this positicn and seal the juncture from
i light using opaque taps.

e. Close the camers ghutter and install the filter(s) on thz tele-
scope, A 2,00 denaity value filter is installed if black and white film
, is usad. Couwbined 0,50 2ud 1.00 value filters are ‘natalled {f color
film is used. A test photograph is supgested at this point to check

systen opevability and camera alignuent, ~“his is accomplished by making
a 3J-second exposurs.

f. Emplace the mine and prepare it for remote fuze actuation.

o o e————— e v e

Z:. Open the camara shutter, The mine fuze must be ready for actua-
! tion imnediately after shutter opening.

h. Actuate the mine fuzs.

- / . L. Close the camera shutter as soon ag the mine detonates (a total
! exposure time of 3 to 5 seconds is normal).

j. Davelop the film,

]

{

|

! k. Visually examine the resulting photograph to determine the pro-
fectile burst location. The turst will generally appear on the film as
recorded atreaks of light spreading outward from a central area having

: the approximate dimensions of the projectile. The bdurst of an M16 mine

® projectile 18 indicated by the arrow in figure 2,

¥ X 1. HRepeat steps [ through k for subsequent firings.
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APPENDIX C
TYPES O¥ MINES, DEMOLITIONS, AND EXPLOSIVES

Table 1 illustrates the variety of effects and sensing devices iu-
volved with mines snd demolitions, Detailed descriptions of standard
items are contained in ™ 9~1345-200 and FM 5-25.

Table 1 - Types of Mines and Sensing Methods

—
Firing Devices

Antitank Mines Antipersonnel Mines for Cemolitions
Types |Blast Blast Blast
of Chemical Clwmical Shaped charge
Effects {Shapad Lharge Shaped charge
Plate charge Bounding fragmentation
Implosive fragmentation|Vixed fragmentation
Types JAcouatic Command, i,e., fired |Command
of Attenuation or cutting,| by friendly forces |Acoustic
Senaingi e.g., a beam of light|Pressure Chemical delay
Infrared Pull (tripwire) Clock delay
Magnetic Disturbance Concussion
Pressure Self-destruct Pressure
Vibration Pressure/release
Combinations Pull
Disturbance Pull/release
Selt=destruct Releawe

Tabie 2 contains a listing of unclassified explosaives used for
demolitions extracted from TM 9-1345-200, Additional details on the
propertius of these explosives are contained in AMCP 706-177,
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